Due to the specificity of symbols and definitions in the convolutional mathematical definition, some errors are easy to occur in the convolution calculation process. From the mathematical calculation point of view, the error of the scale transformation in convolution calculation is analyzed, and the error is analyzed. The origin, the derivation gives the correct calculation method and the correct result, and is extended to some common scale transformation calculations.
Introduction
The idea of signal decomposition is a core idea of signals and systems [1] . For a very complex signal, whether in the time domain or the transformation domain, we usually decompose the complex signal into some common simple signals, and the analysis process of complex signals naturally evolves into the analysis of simple signals [2] . That is to say, the analysis of complex signals can be realized as long as the characteristics of some relatively typical simple cell signals are mastered, and the complex signals are represented as the combination of these simple signals. The idea of convolution integral comes from this.
What kind of simple signal can represent complex signals? For the time domain, for continuous signals, the answer is "unit impulse signal". For discrete signals, it is "unit impulse sequence" [3] , which is the unit signal that constitutes a complex signal, so by deriving and evolving, The definition of convolution integral is derived.
Definition of Convolution
Definition of continuous(Discrete) time system convolution, (1)(2)
These two expressions are characterized by: By (1):
By definition, convolution (convolution sum) is a mathematical operation of function deconvolution, translation, multiplication, integration (or discrete sum). According to the signal decomposition theory, it can be used to describe the input and output relationship of linear time-invariant system, and the convolution operation in the time domain or space domain can be equivalent to the multiplication operation in the frequency domain. Therefore, FFT and other fast algorithms [4] are used to realize effective calculation and save operation cost.
Common Errors in Continuous System Convolution Computation in Time Domain

Scaling of Convolution Results
Question: Given
(3) The formula (3) should be valid according to the mathematical definition. So let's verify, (1) a>0 Is formula (3) correct? For simplicity, without loss of generality, let's say that a = 2. So,
 , directly apply the result of convolution operation, and get,
(7) Formula (6) results formula (7) results, obviously formula (4) does not hold,
(8) But we should always note that we often make assumptions about making a mistake. What is the mathematical relationship between
? Here's another example. Example 2 according to the conclusion of common convolution operation, the convolution of two equally wide standard gates is triangular, and the signal operation waveform is shown in the following figure 1 Among them: the high of the triangle for the height of the two standard door then multiplied by two narrow door wide: AB 2b
; The coordinates of the left and right points of the base edge of a triangle are the corresponding points of the left and right sides of the two gates respectively. Now let's look at the convolution of two scaling transformations, again using the usual convolution results
Then, the waveform of the result of figure 1 was directly scaled and the waveform of ) t ( y 2 is Figure 3 . 
(10) the same wrong conclusion of equation (3) was obtained:
. The above derivation process error occurs at the second equation (11)
(11) Why does the error of equation (11) occur? Generally speaking, the convolution operation can be seen as the promotion of the "moving average" [5] , its computation result is "two functions of the overlap area of flip and translation", that is to say, functional operation to flip and translation in the process of transformation, so pay attention to, flip and translation must be the transformation of time t, in which the transformation is carried out on t, the scale of the type described by (11) transformation, translation operations are not on t. For example, when the integral variable is
is not the operation of t, but the operation of at. The correct calculation is: 
(15) In the convolution scaling operation, we should pay attention to the difference from the habitual mathematics operation and avoid making mistakes. Now let's take the convolution scale operation for a moment. What happens when the scaling factor a of the two functions is inversely proportional to each other?
The Scaling Factor a of Each Convolution Function is Negative to Each Other
Obtained from equation (16) 
Conclusion
Convolution is a mathematical method of integral transformation, in which the concept of signal decomposition is dissolved, and the theoretical basis of system analysis in time domain and frequency domain is given. Due to the convolution of the definition of mathematical definition of symbol and specificity, made in the process of convolution computation, there is an error, this paper analyzed from the points of view of mathematical calculation of mesoscale transform convolution, easy cause errors, the origin of the error are analyzed, through gives the accurate calculation method is derived and the correct results, and promote to the size of some common transformation.
